The purpose of this paper is to study the relationship between trading volume and unconditional price volatility on the Tunisian Stock Market in order to provide an empirical support to either the hypothesis of the strategic asymmetric information models or the hypothesis of competitive asymmetric information Models. More specifically, it aims to test the volume-volatility relationship and identify the component of trading volume (number of transactions or trade size) that explains more price volatility and drives this relationship. Our empirical tests are based on daily and intraday data related to the 43 most active and dynamic listed stocks on the Tunisian Stock Market from 02 January 2008 to 29 June 2012 for the daily analysis and from 03 October 2011 to 28 September 2012 for the intraday data. Our empirical analysis reveals several results. First, we confirm the strong positive contemporaneous relationship between trading volume and unconditional price volatility similarly to the Mixture of Distribution Hypothesis (MDH). Second, we show that whatever the frequency of used data, daily or intraday, the number of transactions is much more significant than the trade size in the explanation of the volatility and seems to be the dominant factor that drives the positive volume-volatility relationship. Third, we find that trade size has no explanatory power of the volatility beyond that the number of transactions and the positivity of the volume-volatility relationship reflects simply the positive relationship between number of transactions and volatility. Overall, our empirical results support the hypothesis of the strategic models and challenge the hypothesis of competitive models.
Introduction
The volume-volatility relationship has been the subject of several financial studies during the past three decades. A large number of theses studies have documented a positive contemporaneous relationship between trading volume and price or return volatility. Karpoff (1987) cites several reasons explaining the importance of this relationship. First, the theory of the volume-volatility relationship provides insight into the structure of financial markets. Second, volume-volatility relationship has important implications for event studies that use a combination of price and volume data to draw inferences. Third, this relationship has important implications for the empirical distribution of speculative prices.
Various theories have been developed to explain the volume-volatility relationship including the mixture of distribution hypothesis Clark (1973) , Epps and Epps (1976) , Tauchen and Pitts (1983) , Lamoureux and Lastrapes (1990) , Andersen (1996) , Bollerslev and Jubinski (1999) , the sequential information arrival hypothesis (Copeland, 1976; Morse, 1980; Jennings, Starks, & Fellingham, 1981; Jennings & Barry, 1983; Darrat, Rahman, & Zhong, 2003) , the differences of opinion hypothesis (Harris & Raviv, 1993; Shale, 1993) , and the asymmetric information hypothesis (Kyle, 1985; Admati & Pfleiderer, 1988; Holthausen & Verrecchia, 1990; Foster & Viswanathan, 1996; Chordia & Subrahmanyam, 2004) . All these theories predict a positive relationship between www.ccsenet.org/ibr International Business Research Vol. 8, No. 6; 2015 136 price volatility and trading volume.
Developed by Clark (1973) , Epps and Epps (1976) , Tauchen and Pitts (1983) , Lamoureux and Lastrapes (1990) , Andersen (1996) , Bollerslev and Jubinski (1999) , the mixture of distribution hypothesis (MDH) remains always at the basis of all researches that address the relationship between trading volume and price or return volatility. This hypothesis assumes that volatility is highly influenced by information arrival whose trading volume is a proxy, and predicts the existence of a positive contemporaneous relationship between volume and volatility mainly due to their joint dependence on a common underlying directing variable (mixing variable) that measures the rate of information flow to the market. According to this hypothesis, the new information dissemination is contemporaneous and therefore, the instant reaction of the various actors on his arrival on the market implies a positive contemporaneous volume-volatility relationship. Empirically, this intuition leads to our first hypothesis:
H1. Trading volume and price volatility are positively and contemporaneously related due to their joint dependence to information flow whose dissemination on the market is contemporaneous and the reaction of various actors on his arrival is instantaneous.
Empirically a large number of empirical studies have documented a strong positive contemporaneous relationship between return volatility and trading volume (Jones, Kaul, & Lipson, 1994; Lee & Rui, 2002; Huang & Masulis, 2003; Alsubaie & Najand, 2009; Mahajan & Singh, 2009; Kumar, Singh, & Pandey, 2009; Giot, Laurent, & Petitjean, 2010; Kao & Fung, 2012; Chuang, Liu, & Susmel, 2012; Huang & Wang, 2012; Celik, 2013; Davidsson, 2014; Shahzed et al., 2014; …) . However, despite the diversity of these studies, there was no general consensus regarding the component of trading volume that best explains price volatility and drives, therefore, the positive contemporaneous volatility-volume relationship. Indeed, trading volume measured during a given period can be decomposed in number of transactions and trade size (Note 1). Thus, it would be interesting to test whether the volume-volatility relationship is driven by either one or both components. The asymmetric information hypothesis has focused on this issue. The previous literature related to this relationship distinguishes two groups of asymmetric information models: competitive asymmetric information models and strategic asymmetric information models.
The strategic asymmetric information models (Kyle, 1985; Admati & Pfleiderer, 1988; Foster & Viswanathan, 1996; Chordia & Subrahmanyam, 2004; Cho, 2007) assume that the positive volume-volatility relationship mainly reflects the positive relationship between the number of transactions and volatility since informed investors tend to camouflage their trades by fragmenting them into several small and medium-sized transactions in order to conceal their identity as informed investors and thus benefit from their private information, which makes the number of transaction more informative than the traded volume. Empirically this assumption leads to our second hypothesis:
H2. Informed Tunisian investors prefer a strategic camouflage behavior through fragmenting their trading activities in several smaller transactions without revealing their information advantages in order to benefit from it.
Unlike strategic models, the competitive asymmetric information models (Easley & O'Hara, 1987; Holthausen & Verrecchia, 1990; Back & Baruch, 2007; Ozsoylev & Takayama, 2010; …) suppose that informed investors prefer to trade large amounts of shares to enjoy their private information which could provide an important information content to the trade size and therefore leads to a significantly positive relationship between this trading variable and price volatility. Empirically this intuition leads to our third hypothesis:
H3. Informed Tunisian investors prefer to trade large amounts of shares to benefit from their private information.
Despite the massive literature on the volatility-volume relationship, few researches have emphasized the study of the relative contributions of the number of transactions and the trade size in explaining its origin. Jones, Kaul and Lipson (1994) were the first to study the relative impacts of the number of transactions and trade size on price volatility based on daily data related to a sample of listed shares on the NASDAQ from 1986 to 1991. They show that the number of transactions is much more significant than the trade size when explaining price volatility and seems to be the dominant variable leading the volume-volatility relationship, and that trade size does not provide additional information content beyond the number of transactions. These results lead Jones, Kaul and Lipson (1994) to conclude that the positivity of the volume-volatility relationship simply reflects the positive relationship between volatility and the number of transactions. Similar results were found by Jiang and Kryzanowiski (1998) , Gopinath and Krishnamurti (2001) who assume that the number of transaction is strongly associated with the information flow and therefore positively related to price change.
Using daily data related to a sample of listed shares on NYSE and NASDAQ, Chan and Fong (2000) analyze Vol. 8, No. 6; 2015 137 how price volatility could be explained by both the number of transactions and trade size. They assume that the finding of Jones, Kaul and Lipson (1994) concerning trade size neutrality in the volume-volatility relationship is somewhat questionable. Indeed, if informed investors prefer to fragment their trade to hide their privileged identities, they should issue several medium sized transactions (Barclay & Warner, 1993) and therefore, transactions will have a greater impact on prices for medium sized trade than other size categories. In order to detect the impact of the number of transactions and trade size on price volatility, Chan and Fong (2000) use a strategy similar to the one used by Jones, Kaul and Lipson (1994) . The results show that in addition to the number of transactions, trade size plays a significant role in the volume-volatility relationship with a relative importance of the number of transactions in the generation of this relationship. Chan and Fong (2006) review the relative impacts of the number of transactions and trade size on returns volatility. Unlike previous studies that measured daily volatility with the absolute value of daily returns, the authors assume that this measure is a very noisy estimator of the real latent volatility since it is calculated using only both of the opening and closing prices that could generate a very low level of volatility if they are too close, even though during the day there had been important and significant fluctuations of the intraday prices. Therefore, according to Andersen et al. (2001) , they propose an estimation of the daily volatility through realized volatility obtained from summing the squares of the intraday returns associated with five-minute time intervals. Applying their empirical methodology to 30 shares composing the "Dow Jones" stock index, running from January 1993 to June 2000, Chan and Fong (2006) show that the number of transactions explains daily returns volatility better than the trade size. Specifically, they find that the number of transactions explains in average 42% of the realized daily volatility, while the trade size explains only 25%. They conclude that the number of transactions appears to be the dominant variable that drives the volume-volatility relationship and that, despite its significant impact on returns volatility; the trade size does not provide a stronger explanation of price variation than that of the number of transactions. Huang and Masulis (2003) empirically study the volume-volatility relationship on the London Stock Exchange (LSE) through decomposing volume in number of transactions and trade size. This analyze is primarily based on daily data and then on intraday data related to 100 shares composing the "FTSE-100" stock index in 1995.
Considering the daily frequency of data, they show that only the number of transactions significantly affects volatility and leads the positive volume-volatility relationship. However, when trades are decomposed in size categories, the number of transactions in the small size category and the average trade size are both positively correlated with price volatility. Huang and Masulis (2003) also find that intraday data reinforce the explanatory power of the average trade size stating that small sized one has greater impact on price volatility than the other trading categories.
Giot, Laurent and Petitjean (2010) suggest a new approach to study the relative importance of the number of transactions, trade size and the order imbalance in the volume-volatility relationship through decomposing the realized volatility in two major components: a continuously varying component and a discontinuous jump component. The application of this approach to 100 listed shares on the NYSE during the period from January 1999 to September 2003, shows that the three mentioned above variables are positively related only to the continuous and persistent component of volatility, and that the number of transactions remains the dominant factor generating the positive volume-volatility relationship. Beyond the number of transactions, neither the trade size nor the order imbalance confers an explanatory power of price change regardless to the considered component of volatility.
Similarly to Giot et al. (2010), Shahzed, Duong, Kalev, and Singh (2014) empirically analyze the relative contributions of the number of transactions, the average trade size and order imbalance to the explanation of the volume-volatility relationship on the Australian financial market during 2006-2010 through decomposing volatility into a continuously varying component and a discontinuous jump component. They show that the number of transactions appears to be the dominant variable in the explanation of the volatility in comparison with trade size and order imbalance. The positive volume-volatility relationship is mainly driven by the number of transactions and the continuous component of volatility. In contrast, the average trade size, order imbalance and discontinuous jump component of volatility only play marginal and minor role in the explanation of the positivity of the volume-volatility relationship.
Our paper is related to the empirical works mentioned above. It aims to empirically investigate the contemporaneous volume-volatility relationship and to test whether the number of transactions or the trade size drives this relationship on the Tunisian stock market. Its main purpose is therefore to test whether the volume-volatility relationship in the Tunisian stock market supports the competitive asymmetric information models or the strategic asymmetric information models. Our results confirm the strong positive relationship between trading volume and return volatility on the Tunisian stock market, in accordance with the mixture of distributions hypothesis. Moreover, we show that whatever the frequency of the data used, daily or intraday, the number of transactions is much more significant than the trade size in explaining price volatility and seems to be the main driving factor for the positive volume-volatility relationship. The trade size, despite having a significantly positive effect on volatility for some securities, it has no explanatory power of price changes beyond that of the number of transactions. Overall our results provide an empirical support to the strategic asymmetric information models but do not support the competitive asymmetric information models.
The remainder of this paper is organized as follows. Section 2 presents the methodology employed in this study. The sample and the data are presented in Section 3. Section 4 exposes and discusses the empirical results and the last section concludes.
Methodology
According to the Mixture of Distribution Hypothesis, trading volume and price volatility are distributed together as a function of information arrival rate which is qualified as mixing variable. In this context, a positive contemporaneous relationship is frequently proven between both variables, a relationship that underlies an instant price adjustment to information. The empirical study of the impact of trading activity on unconditional price volatility of the listed stocks on the Tunisian Stock Exchange follows a three steps approach. First, through analyzing the contemporaneous volume-volatility relationship, then, by testing the relative impacts of the number of transactions and trade size on volatility using initially daily data and secondly intraday data.
Contemporaneous Volume-Volatility Relationship
Previous empirical studies treating the relationship between trading volume and unconditional price volatility measure volatility through the absolute value of returns or the squared returns or even the standard deviation of price fluctuations. As part of our empirical analysis, we only use the absolute value of returns to measure unconditional volatility (Note 2). In order to test the existence of such contemporaneous relationship, we adopt a similar methodology to the one proposed by Lee and Rui (2002) and Majdosz (2003, 2005) , which estimates the following regressions, based on the ordinary least squares (OLS) or the Cochrane-Orcutt method (in case of errors autocorrelation):
Where R it and V it respectively represent the return and the trading volume of stock (i) in t (day t). (2) is based on the hypothesis stating that returns are frequently affected by their relatively close past (Jones, Kaul, & Lipson, 1994; Chan & Fong, 2000) . The coefficient Trading volume is measured by the number of traded shares. Returns are calculated from closing price and are adjusted to stock splits.
Number of Transactions, Trade Size and Volatility: An Analysis with Daily Data
After testing the contemporaneous relationship between trading volume and price volatility for all of our sampled shares, as a second step, we will analyze the relative contributions of the number of transactions and the average trade size in the explanation of the volume-volatility relationship. Thus, we follow the methodology used by Huang and Masulis (2003) . Therefore, under the ordinary least squares (OLS) or the Cochrane-Orcutt method (in case of errors autocorrelation) we will estimate the following model:
Where N it and AV it respectively represent the number of transactions and the average trading size of the stock (i) during the trading session t. Vol it represents a price volatility measure (absolute value of return). R it , is the return of the stock (i) in t. For each stock (i), the daily return is calculated as follows:
. Q it represents the number of traded shares during day t. Coefficients i  and i  respectively measure the relative impact of the average trade size and number of transactions on unconditional price volatility and consequently their relative contribution to the explanation of the volume-volatility relationship.
Number of Transactions, Trade Size and Volatility: An Analysis with Intraday Data
Several empirical studies suppose that the temporal aggregation of the intraday transactions in daily amounts could smooth the trade size variability and therefore reduce its information content and its significance and thus call for the use of intraday data in the analyze of the relative impact of the number of transactions and trade size on price volatility. In this context, Huang and Masulis (2003) show that the use of intraday data strengthens the explanatory power of trade size which is becoming significant in the explanation of volatility. Based on this suggestion, we refer to intraday data with a timestamp to the second in order to reanalyze the relative contributions of the number of transactions and the average trade size to the explanation of the volume-volatility relationship.
According to Huang and Masulis (2003) and Louhichi (2011) , each trading session (trade day) of the considered study period is divided into time intervals of 30 minutes each. This division allows us to better identify the intraday variations of the different variables. For each 30 minutes interval, we calculate the return, the number of traded shares (trading volume), the number of transactions and the average trade size for each share of our sample.
In order de reanalyze the relative contributions of the number of transactions and trade size in the explanation of the origin of volume-volatility relationship; we estimate the model of Huang and Masulis (2003) using intraday data with time intervals of 30 minutes, related to the studied variables. Thus, model (3) mentioned above takes the following form: Before estimating the coefficients of these different models we first proceed to a preliminary analysis of the studied series. The first study concerns the stationarity of the studied series through implementing unit-root tests of both Augmented Dickey-Fuller (ADF) and Phillips-Peron (PP). After checking the stationarity of the series, we test the presence of a potential multicollinearity problem via Pearson test related to the significance of correlation coefficients between the explanatory variables of the same model mainly the coefficients of the variables from models (3) and (4). Once these preliminary tests are carried out, we use OLS method to estimate the coefficients of the considered models. However, in order to apply OLS method as an adequate estimation method, we should first test the presence of possible errors autocorrelation. If errors are not correlated, OLS method will provide consistent estimators with minimal variances and therefore we will apply it in our estimations. In case of errors autocorrelation, we will refer to Cochrane-Orcutt method.
Sample and Data
The empirical study of the relationship between the trading activity and price volatility is based on daily and intraday data related to a sample of the 43 most active and dynamic individual stocks listed on the Tunis Stock Exchange (TSE) running from January 2, 2008 to June 29, 2012 for the daily analysis and from 03 October 2011 to 28 September 2012 for the intraday analysis. Table 1 presents the list of these 43 companies specifying for each company its activity sector, the horizon of data period and the number of observations. For the shares that were traded for the first time after 02 January 2008, daily data are considered from the trade date (the first trade day) until 29 June 2012. The data on which this empirical study is based are: the closing price, the number of traded shares, the number of transactions, and the average trade size for each share of our sample. These data are either daily data or intraday ones related to 30 minutes intervals established on the basis of high frequency observations with timestamp to the second. All these data are provided by the Tunis Stock Exchange excluding Saturdays, Sundays, public holidays and days when the share is not traded.
Empirical Results

Preliminary Results
Before empirically studying the contemporaneous volume-volatility relationship and testing the relative contributions of the number of transactions and trade size to the explanation of its origin, we first started with a preliminary analysis of the studied series via the stationarity test, multicollinearity test between the explanatory variables of models (3) and (4), and the errors autocorrelation test (Note 3).
The stationarity of the series t N , t V , t AV and t R are studied via unit-root tests of Augmented Dickey-Fuller (ADF) and Phillips-Peron (PP). The results of this test show the rejection of the unit roots null hypothesis in the daily and intraday considered series, for all shares, which implies the stationarity of all the series and therefore,
we can regress our models without any problem.
The multicollinearity study is demonstrated with reference to Pearson test related to the significance of the correlation between the exogenous variables of the same model mainly those of models (3) and (4). Based on the obtained results, we notice the absence of multicollinearity problem between the number of transactions (N it ) and the trade size (AV it ), for all shares, since correlation coefficients between these variables are statistically non significant to usual thresholds. These results confirm the suggestion of Jones, Kaul and Lipson (1994) who consider that both measures of the trading activity are not often correlated with each other although they are strongly and positively correlated with the trading volume.
Models of type (1), (2), (3) and (4) are often estimated via the ordinary least squared (OLS) method. However, this method will not provide consistent estimators with minimal variance if the errors are autocorrelated. Thus, we have tested the presence of potential errors dependence from the residual analysis via the Durbin Watson (DW) test (models 3 and 4) and Durbin test for models containing lagged explanatory variables (models 1 and 2).
These tests resulted in the existence of a potential errors autocorrelation of order one (Note 4), for most of shares. Hence, the estimators provided by the OLS method are not with minimal variance. In order to correct this problem, several econometric techniques were proposed in previous empirical analyses. One of the model estimation techniques, in case of errors autocorrelation of order 1, is to correct the autocorrelation coefficient via the application of the Cochrane-orcutt method. Other methods were also proposed in order to estimate such type of models in the presence of errors autocorrelation such as the Generalized Least Squared method (GCM), the instrumental variables method, and the Generalized Method of Moments (GMM). The GMM corrects both the heteroskedasticity effects and the errors autocorrelation and it is often applied to estimate empirical models especially those with lagged explanatory variables such as model (1) and (2). The only difference between the application of these techniques mentioned above and the use of GMM concerns the variance estimation of error terms. But for a high observations number, similarly to our analysis, this difference will not matter. Therefore, applying this technique we can obtain same results based on other techniques even under the existence of lagged explanatory variables.
Thus, during the estimation of the considered models, in our empirical analysis we limited ourselves in our empirical analysis to the application of the OLS method under no errors autocorrelation, and the Cochrane-Orcutt method if the errors are autocorrelated (Note 5).
Contemporaneous Volatility-Volume Relationship
In order to study the contemporaneous relationship between trading volume and unconditional price volatility (measured by the absolute value of returns), we estimated models (1) and (2) presented above using Ordinary Least Squares (OLS) with no errors autocorrelation and Cochrane-Orcutt method in case of potential autocorrelation. The results of coefficients estimation of these models are presented in Tables 2 and 3 below.   Tables 2 and 3 respectively summarize the results of coefficient estimation of model (1) and (2) in order to test the contemporaneous relationship between trading volume and price volatility on the Tunisian stock market. The results of model (1) show that, for 38 shares among 43, coefficients 1  are positive and statistically significant as shown by the t-statistics, which implies that trading volume has a significant positive impact on price volatility. For other shares, this positive impact of the volume is not significant. Given that price volatility is highly influenced by information flow (Lamoureux & Lastrapes, 1990; Kalev, Liu, Pham, & Jarnecic, 2004; Huang & Wang, 2012; Celik, 2013; …) , the significance of volume impact on volatility could be explained by the information content of trading activity. Indeed, price volatility is a manifestation of the temporal variability of information flow whose volume is a proxy, so that the days including several information would be associated with an important trading volume and thus large price fluctuations, and that the slow information flow could reduce both trade and price movements. *, **, *** denote significant at the 1%, 5%, and 10% levels, respectively. *, **, *** denote significant at the 1%, 5%, and 10% levels, respectively.
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International Business Research Vol. 8, No. 6; 2015 145 The non significance of trade volume impact on price volatility of the shares of ATIJARI, BIAT, UIB, SPIDIT-SICAF and SMG could be explained by the inability of this variable to appropriately measure information content of trading activity. This is in line with the findings of Jones, Kaul and Lipson (1994) , Gopinath and Krishnamurti (2001) , Huang and Masulis (2003) , Chan and Fong (2006) , Giot, Laurent and Petitjean (2010) , Kao and Fung (2012) , and Shahzed, Duong, Kalev and Singh (2014) who assume that the number of transactions is more informative than the volume and thus it has a higher explanatory power of price volatility and therefore of the relationship between volatility and trading volume. Thus, through replacing the volume (V t ) by the number of transactions (N t ) in equation (1) for the considered shares, we notice that coefficients 1
 become all significantly positive as shown in Table 4 . This means that trading activity has always a significantly positive impact on price volatility but it depends on choosing of the best trading activity measure: the measure which provides more information content and therefore plays the role of the best information proxy which highly affects price volatility through trading activity as documented in the microstructure literature. Note. This table presents estimation results, using the OLS method or Cochrane-Orcutt method, of model (1) through replacing the trading volume by the number of transactions as follows:  confirm the strong positive contemporaneous relationship between trading volume and unconditional price volatility. These results support works of Lee and Rui (2002) , Majdosz (2003, 2005) , Kumar, Singh, and Pandey (2009), Wang (2012), Chuang, Liu, and Susmel (2012) , Celik (2013) , Davidsson (2014) ... This contemporaneous relationship is mainly due to the joint dependence of volume and volatility to the information arrival rate as predicted by the Mixture of Distribution Hypothesis (MDH) assuming that the dissemination of the new information is contemporaneous and that the instant reaction of the different actors regarding its arrival on the market implies a positive contemporaneous relationship between volume and volatility where the current value of trading volume could explain the current price volatility. Indeed, on one hand, price volatility is strongly influenced even driven by information and on the other hand, trading activity provides considerable information content and acts as information flow proxy as suggested by previous literature, which could generate a strong positive contemporaneous volume-volatility relationship. The joint dependence of volume and volatility to information flow confirms our hypothesis H1.
Overall, obtained results demonstrate the existence of a highly significant relationship between trading volume and price volatility. However, this first empirical study does not allow us to identify the volume component leading this relationship. In particular, since trading volume can be divided in number of transactions and trade size, it is questionable if this relationship is driven by either one of the variables or both components?
Number of Transactions, Trade Size and Volatility: An Analysis with Daily Data
Based on hypothesis of the strategic asymmetric information models stating that informed investors can hide their trades by fragmenting them into small and medium-sized transactions which gives the number of transaction an important information content and seen the theoretical ambiguity of the role of trade size while explaining price change, we examined the relative roles of the number of transactions and the trade size in the volume-volatility relationship. For that, we referred to the methodology of Huang and Masulis (2003) estimating model (3) by the Ordinary Least Squares (OLS) method or the method of Cochrane-Orcutt (in case of errors autocorrelation). The results of these estimations are presented in Table 5 . *, **, *** denote significant at the 1%, 5%, and 10% levels, respectively.
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International Business Research Vol. 8, No. 6; 2015 147 According to Table 5 , we notice that for all shares, coefficients i  are positive and statistically significant which means that the number of transactions has positive significant impact on price volatility as shown by the t-statistics. The strong significance of these coefficients is justified by the importance of the information content of the number of transactions leading to price change. This is in line with the findings of Jones, Kaul, and Lipson (1994) , Jiang and Kryzanowiski (1998) , Gopinath and Krishnamurti (2001) , Huang and Masulis (2003) , Giot, Laurent, and Petitjean (2010) , Kao and Fung (2012), and Shahzed, Duong, Kalev, and Singh (2014) stating that the number of transactions is the most appropriate measure of trading activity due to communicated information on the market and therefore it is the best proxy for the information flow that is at the origin of all price changes.
The estimation results of model (3) also show that coefficients i  are significantly positive only for seven among 43 selected shares indicating that in general, trade size does not have a significant positive impact on price volatility. This implies that in average, trade size does not have additional information content, beyond that of the number of transactions, and that any information related to the trading activity is almost entirely included in the number of transactions that significantly influence the price volatility of all shares. Thus, the positivity of the volume-volatility relationship simply reflects the positive relationship between the number of transactions and volatility.
Overall, these results show that the number of transactions is much more significant than trade size in the explanation of the price volatility and seems to be the dominant factor that drives the positive volume-volatility relationship, and that despite having a significantly positive impact on volatility for the case of some shares, trade size do not provide an explanatory power of price changes beyond the one provided by the number of transactions. Thus, these results highlight the camouflage strategy adopted by informed Tunisian investors that chose to fragment their trading activity in several smaller and medium-sized transactions in order to not reveal their informational advantages which leads them to multiply their interventions on the stock market so that the number of transactions would become high and therefore provides information content that could significantly affect price volatility.
This finding is in accordance with the hypothesis of the strategic models of Kyle (1985) , Admati and Pfleiderer (1988) , Foster and Viswanathan (1996) , Chordia and Subrahmanyam (2004) , and Cho (2007) stating that an informed investor prefers to conceal its trading activities through fragmenting them and progressively treating them in order to hide its privileged identity. Therefore, the interpretation of the different actors of such behavior as informative could generate large price fluctuations. In this context, trade size communicates a trivial information compared to the one disseminated by the number of transactions. The high significance level of number of transactions' impact on price volatility reflects the strategic camouflage behavior of the informed Tunisian investors. This confirms our hypothesis H2 and challenges our hypothesis H3 predicting that, similarly to the theoretical predictions of the competitive models (Easley & O'Hara, 1987; Holthausen & Verrecchia, 1990; Back & Baruch, 2007; Ozsoylev & Takayama, 2010) , informed investors prefer to trade large amounts of shares to enjoy their private information, which can provide important information content to the trade size and thus leads to the significance of its positive relationship with price volatility. Therefore, our results support the hypothesis of the strategic asymmetric information models and bring into question the hypothesis of competitive asymmetric information models.
Our empirical results are consistent with Jones, Kaul, and Lipson (1994) , Gopinath and Krishnamurti (2001) , Huang and Masulis (2003) , Chan and Fong (2006) , Giot, Laurent, and Petitjean (2010) , Kao and Fung (2012) and Shahzed, Duong, Kalev, and Singh (2014) who show that volume-volatility positive relationship simply reflects the positive relationship between the price volatility and the number of transactions. Conversely, Chan and Fong (2000) find that both the number of transactions and the trade size play significant roles in this relationship.
Number of Transactions, Trade Size and Volatility: An Intraday Analysis
Using daily data, we confirmed the hypothesis of the strategic models showing that the number of transactions is the dominant factor leading the volume-volatility positive relationship. However, some studies falling within the same context, suggested that the temporal aggregation of intraday transactions in daily amounts could smooth trade size variability and thus reduce its information content and its significance, and therefore call for the use of intraday data while analyzing the relative effects of the number of transactions and the trade size on price volatility. Based on this suggestion, we used intraday data with timestamp to the second to reanalyze the relative contributions of the number of transactions and the average trade size while explaining the origin of the positive volatility-volume relationship by estimating the model (4) Results of these estimations are presented in (4) based on intraday data show that the coefficient number of transactions is positive for all shares and statistically significant for most of them (38 from 43 shares). However, trade size coefficient is only positive for 21 shares and is only statistically significant for 11 of them. These results imply that the number of transactions remains a variable that has a positive significantly impact on price volatility no matter the frequency of used data ; daily or intraday. Conversely, trade size remains in general not significant and does not provide an explanatory power of price volatility beyond that the number of transactions, despite that there is a slight improve of its significance level regarding the explanation of price volatility as shown by coefficient i  (that is significant for 7 shares using daily data and for 11 shares using intraday data). Moreover, trade size coefficient is negative for 22 shares and statistically significant for 5 among them which imply that, in general, our results confirm well the theoretical ambiguity of the role played by trade size in the explanation of price changes. Thus, the number of transactions appears to be the dominant factor that drives the positive contemporaneous volume-volatility relationship no matter the frequency of used data; daily or intraday.
The results that we have obtained using intraday data are in general consistent with those obtained in the analysis using daily data implying that temporal aggregation of intraday data in daily amounts did not smooth the trade size variability and therefore did not reduce its information content and its significance. These results contradict the suggestion of Huang and Masulis (2003) who show that the use of intraday data strengthens the explanatory power of the trade size which is becoming significant in the explanation of volatility.
Overall, our results based on intraday data empirically support the hypothesis of strategic asymmetric information models of Kyle (1985) , Admati and Pfleiderer (1988) , Foster and Viswanathan (1996) , Chordia and Subrahmanyam (2004) and Cho (2007) , but are in contradiction with the hypothesis of competitive asymmetric information models of Easley and O'Hara (1987) , Holthausen and Verrecchia (1990) , Back and Baruch (2007) , and Ozsoylev and Takayama (2010) .
Conclusion
This paper empirically studies the relationship between trading volume and unconditional price volatility in order to empirically support either the hypothesis of strategic asymmetric information models or the hypothesis of competitive asymmetric information models. For that, we followed a three-step approach. First, through analysing the contemporaneous volume-volatility relationship. Then, through testing the relative impacts of the number of transactions and the trade size on price volatility and therefore test their relative contributions to the explanation of the origin of this relationship using, first, data with daily frequency and, second, intraday data. Our empirical tests are applied to daily and intraday data related to the 43 most active and dynamic traded stocks on the Tunisian stock market running from January 2, 2008 to June 29, 2012 for the daily analysis and from 03 October 2011 to 28 September 2012 for the intraday analysis.
The results show the existence of a strong positive contemporaneous volume-volatility relationship. This contemporaneous relationship is mainly due to the joint dependence of volume and volatility to the information arrival rate as predicted by the Mixture of Distribution Hypothesis (MDH) assuming that the new information dissemination is contemporaneous and that the instant reaction of the different actors regarding its arrival on the market implies a positive contemporaneous relationship between volume and volatility were the current value of trading volume could explain the current price volatility. Our results also show that whatever the frequency of used data, daily or intraday, the number of transaction is more significant than trade size in the explanation of the volatility due to its information content and appears to be the dominant factor that drives the positive volume-volatility relationship. Despite having a positive significant impact on price volatility of some shares, trade size has no explanatory power of price volatility beyond that the number of transactions. The positivity of the volume-volatility relationship simply reflects the positive relationship between volatility and the number of transactions.
According to the hypothesis of strategic asymmetric information models, our empirical results indicate that the informed Tunisian investors adopt strategic camouflage behaviour through fragmenting their trades and progressively treating them in order to not reveal their informational advantages, which leads them to multiply their interventions on the stock market so that their number of transactions becomes high and thus provides information content that could significantly affect price volatility. On the other hand, our results challenge the hypothesis of competitive asymmetric information models predicting that informed investors prefer to trade large amounts of shares to enjoy their private information which can provide information content to trade size and therefore leading to the significance of its positive relationship with price volatility.
